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INTRODUCTION 


College Recruiting Program 
(R. J. Horn, Jr.) (UNCLASSIFIED) 
Itineraries 

Representative College 

W. I. Wells U. of Iowa 


W. Lone, D. R. Brown 


College 

State 

Date 

U. of Iowa 

Iowa 

2lj Jan. 

U. of Nebraska 

Nebraska 

25 Jan. 

Kansas State College 

Kansas 

26 Jan. 

U. of Kansas 

Kansas 

27 Jan. 

U. of Missouri 

Missouri 

26 Jan. 

Seattle 

Washington 

17 Jan. 

U. of Washington 

Washington 

17 Jan. 

Reed College 

Oregon 

18 Jan. 

Oregon State 

Oregon 

19 Jan. 

U. of Oregon 

Oregon 

19 Jan. 

U. of Idaho 

Idaho 

20 Jan. 

Washington State College 

Washington 

20 Jan. 

Oonsaga 

Washington 

21 Jan. 

Montana State 

Montana 

2b Jan. 
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D. of N. Carolina 

N. Carolina 

2L Jan. 

Duke 

N. Carolina 

2b Jan. 

Emory 

Georgia 

25 Jan. 

Georgia Tech 

Qeorgia 

25 Jan. 

Alabama Polytech 

Alabama 

26 Jan. 

0. of Florida 

Florida 

27 Jan. 

0. of Miami 

Florida 

28 Jan. 

Rensselaer Polytech 

New York 

19 Jan. 

Union 

New York 

19 Jan. 

Williams 

Massachusetts 

20 Jan. 

Mount Holyoke 

Massachusetts 

21 Jan. 

Smith 

Massachusetts 

21 Jan. 

Colorado A & M 

Colorado 

20 Jan. 

U. of Colorado 

Colorado 

20 Jan. 

U. of Denver 

Colorado 

21 Jan. 

U. of hew Mexico 

New Mexico 

2ii Jan. 

U. of Arizona 

Arizona 

25 Jan. 

Utah State 

Utah 

27 Jan. 

U. of Utah 

Utah 

27 Jan. 

Brigham Toung 

Utah 

28 Jan. 

U. of Akron 

Ohio 

25 Jan. 

Ohio State 

Ohio 

28 Jan. 


Remarks 

These preliminary trips have been made thus far in the college 
recruiting program. The preliminary phase should be almost entirely com¬ 
pleted by the end of the next biweekly period. The response has been so 
satisfactory that the follow-up trips--the giving of technical talks and 
actual interviewing—will be a program of similar magnitude. The current 
staff allotted to this work is insufficient. It appears necessary to 
enlist the aid of the personnel group to handle many of the arrangements 
and also to borrow personnel within Division 6. 


1 
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1.1 Air Defence 


1.1.2 Cape Cod System Operation 


(V. E. Ball,-Jr.) (CONFIDENTIAL) 
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The weapons-assignment display which I have been preparing 
for the past month ia complete and is being readied for checkout prior 
to incorporation into the 195b CCS. It ia hoped that final checks can 
be made during the week of 31 January. 

(E. Bedroaian) (CONFIDENTIAL) 


The tracking-simulation program has been checked out. 

% 

The records for this program which are required for the 
195b Cape Cod System computer-program documentation have been completed. 

(A. E. Budd) (CONFIDENTIAL) 

The program I was asked to write has been delayed until the 
specifications are complete. 

In the meantime I have been writing an indoctrination problem 
and reading the SAGE manuals. 

(L. B. Collins) (CONFIDENTIAL) 

I have recently been assigned to the XD-1 Programming Section 
under the direct supervision of Mr. H. D. Benington and have started 
work on a storage-block-display utility program for the 195b Cape Cod 
System. 

(R. Davis, A. Smalley, P. Dolan, A. Hill) (CONFIDENTIAL) 



Test Coordination Sub-Section scheduled three standard 
demonstrations, three Raydlst orientation tests, one special-equipment 
checkout,and two training tests. 

Five strike aircraft were scheduled and flown for the first 
demonstration. Three interceptions were attempted using FPS-3 data. 

These were unsuccessful because of Mark I and computer-program malfunctions. 
Five strike aircraft were scheduled and flown for the second demonstration. 
Despite the unreliability of Mark X, three intercepts were completed suc¬ 
cessfully. For the third demonstration five ahfVce aircraft were scheduled, 
but because of unavailability of aircraft onlVwti became airborne. Four 
intercepts were attempted, but Mark X JitA^h'^he failure of Montauk to 
show returns in S. Truro's mapped-out gTjTp'and failure of S. Truro to 
operate on mode three resulted in u^is&fcrfactory intercepts. 






PPROVED FOR PUBLIC RELEASE. CASE 06-1104. 




Memorandum 6M-33L5 


\\\^ 

liV(? oriei 


\J^ X 




Page 1* 


Of the three Raydiwf orientation tests, one was cancelled 
in order that a study could be made of the S. Truro Mark X difficulties. 
A B-29 was flown to check Mark X. Two Raydist tests were flown as 
scheduled. In both tests tracking was difficult, particularly in the 
S. Truro area where neither Montauk nor the pap fillers supplied data. 
Results of one test were fair, the second reasonably good. 


The special-equipment check was scheduled, primarily, for 
Mark X confirmation. During the morning checkout Mark X returns seemed 
to be operating satisfactorily, but the equipment failed when computer 
time beoame operational. A few minutes prior to computer release time 
the Mark X became operative and appeared to be functioning satisfactorily. 


Both training tests were conducted as simulated training 
tests. Two data-link interceptors were scheduled to fly during the 
operation of one of the tests, but power failure at the monitor station 
cancelled the data-link program checkout. 


(H. Frachtman) (CONFIDENTIAL) 

The recording program has been checked out and seems to be 
operating satisfactorily. A memorandum on this will be issued soon. 

Planning for the data-generation program has begun. 

(F. Oucker) (CONFIDENTIAL) 

iftiring the past biweekly period the digital displays (DD's) 
for the Identification Stations were checked out. Also a more detailed 
DD was programmed for interceptors on combat air patrol or return to base. 
Most of my remaining effort has been devoted to detailed documentation 
of all DD's in the 195b Cape Cod System. Documentation should be completed 
early in the next biweekly period. 

(V. Harris) (CONFIDENTIAL) 

I have recently been assigned to the SAGE System Planning 
Section, and, pending Issuance of SECRET clearance, 1 am programming 
radar-system design problems for Group 31* 

(I. B. Hazel) (CONFIDENTIAL) 

During the past biweekly period it has been necessary to make 
major changes in two of the situation-display programs because of the 
addition of the weapons-asslgnment display. This major change and other 
smaller modifications and improvements will be checked out over the 
weekend. IXirlng the next biweekly period all changes will be incorporated 


in the final copy of each program, and the flow^Xag rams will be completed. 


of each program, and the flow^Ha 

Jr 
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Documentation of the tracking programs for the 1951* Cape Cod 


System is now nearing completion. Up-to-date program copies are available 
for all programs, and most flow diagrams are in final form. This work 
should be completed during the next biweekly period. 


I 


* 


I 


Several days during this period were devoted to preparations 
for CCS demonstrations and participating in guiding activities. 

(D. Latimer) (CONFIDENTIAL) 

During the first week of this last biweekly period, I completed 
two programs. These programs were written as indoctrination problems to 
learn to use all the in-out facilities of WW1. During this second week 
I have been trying to check out these programs along with a program using 
scope display which I had written previous to this biweekly period. 


(S. Manber, R. Smith) (CONFIDENTIAL) 


The equipment-check program detected trouble in the extinguish¬ 
ing circuit for the indicator-light registers. This condition has been 
reported to T, Sandy (Group 6U) • The new 1951* Cape Cod Equipment Notebook 
will be completed during the next week. R. Smith is being indoctrinated 
in operation of the TBS room equipment. S. Manber is operating Cape Cod 
System for the purpose of learning the tracking program and the checking 
out of new modlflcations to this program. 

(A. Mathiasen, B. Stahl) (CONFIDENTIAL) 


Trouble with the Raydist program converting hyperbolic 
coordinates to Cartesian coordinates has been traced to an improperly 
selected counter in the programmed-arithmetlc section. The program is 
now operating, and we will process all existing Raydist tapes. The 
program has been modified slightly to allow automatic height input at 
any point of a run. 

On 28 January the flight plan for the Raydist mission was 
temporarily changed to one giving better tracks for the gap fillers. 

A fairly successful run was obtained with about half of the radars, so 
it may be possible to orient these radars at last. 

Reasonably good data was obtained on 26 January from Truro. 


On 31 Jamary and 1 February we shall be at the Raydist 
plant in Virginia primarily to discuss an automatic dipitaliier for 
counting Raydist cycles and punching the information out on IBM cards. 
If such a device is practical, it will eliminate^Vie present long wait 


from a mission until results are ready 


problem of the earth's curvature which, 


mission of Raydist signals, distorts 
Euclidean hyperbolas. 



Iso discuss the 
with ground-wave trans- 
hyperbolas into non- 




A third topic. ofcKllscussion will be the determination 


,1 
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of lane count when no zero orbit is executed by the tracked aircraft. 
This will allow the use of Raydist on "realistic" interceptions without 
requiring anything special in the way of a Raydist maneuver. 


The memo concerning the use of Raydist in radar calibration 
has been revised and should be ready for issue shortly. 

(L. J. Murray) (CONFIDENTIAL) 

The bulk of the past biweekly period has been spent at the 
Barta Building operating the 1951* Cape Cod System 

Some time has been devoted to considerations of the syllabus 
for the 1951* Cape Cod System Indoctrination Program which will be con¬ 
ducted from ?3 February 1955 to 9 March 1955 - 

(W. Vecchia) (CONFIDENTIAL) 

hr min 


Total Assigned Time 



126.5 

Extra Assigned Time 



_i sj. 




11*2 


hr 

rain 


Analysis 

27 

20 


Tracking 

32 

10 


Weapons Direction 

38 

1*5 


Raydist 

11 

1*5 


Equipment Check 

3 



Combined N 




Tracking \ 

27 

30 


Weapons Direction^ 

_ 



TOTAL 

11*0 

30 


Time Given to 631*5 

1 



Time Lost to Computer 


30 


(malfunction) 

_ 

_ 



1 

30 



11*0 30 

-LJO 

GRAND TOTAL 11*2 
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1.1.3 ID-1 Programming 

(S. Hauser, F. Garth) (CONFIDENTIAL) 

The pretest phase of the ID-1 manual-Input experiment which 
we have conducted thus far has yielded the following results: 

1. When data is received by telephone, transcribed, and then 
card-punched, the transcription should be done on special cards, one card 
per report, with the data arranged in the best possible way for rapid 

and accurate punching. 

2. 026 operators must be skilled before any reasonable speed 
of input can be assured. Because of the frequent use of numerical keys, 
there appears to be no appreciable carryover from typing skill to 026 
operatli^ skill. 

3. In the design of the program card, we have decided on the 
basis of the preliminary test to consistently program "alphabetics" for 
those fields containing both alphabetic and numerical information. 

L. The detailed card design we have done for three categories 
of input seems adequate for the purposes of the test. 

At present we are recruiting 6520th AC&W personnel who will 
serve as transcribers and 026 Card Punch and 056 Card Verifier operators. 
If the recruiting goes according to schedule, we will begin testing within 

a week. 


(P. Vance, E. McBvoy) (CONFIDENTIAL) 

The present start-over program has been documented and is 
being modified to synchronize Raydist timing with the "start-over" time 
of the Cape Cod System. 

The final start-over program has been written and partially 
checked out with a parameter tape. A more comprehensive parameter tape 
will be prepared to complete preliminary checkout. The final checkout 
will be made with the operational system. 

(E. Tienger, C. Gaudette, S. Knapp) (CONFIDENTIAL) 

On 15 January the following programs were run on the 701 
computer at IBM in New Toxic City, using the ID-1 simulation program: 

1. Sine-cosine subroutine. This program was checked out. 


2. Trace program. The major portion of this program was 
checked out, but minor modifications remain to be r 

v 6\y 

3. Training problem. Some progr^jUqrrors were found. 


1 
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A proposal for XD-1 utility programs (6M-3306, C. Gaudette, 

18 January 1955) has been written and distributed. The specifications 
for these programs will be issued Jointly by 1EH and MIT in the near future. 
Two other memos, one on card-preparation procedures and one on regulations 
governing the Card Room and the Computer Room, are being written. 

1.1.1* SAGE Planning 

(W. S. Attridge, Jr.) (CQNFIEENTIAL) 

Personnel requirements for the operational preparation of 
the P-1 Direction Center have been revised to conform with the target date 
of 1 March 1957* The net effect has been to squeeze 7 weeks cut of a 
7-month period by increasing manpower by 50$. 

I am preparing Installation dates for extemal-comnunlcatlons 
facilities for the P-1 Direction Center. 

(J. J. Cahill, Jr., A. G. Favret) (CONFIDENTIAL) 

On 19 Jaiuary 1955 we visited Bell Telephone Labs at Whlppany, 
N.J., with J. Arnow, Group 61, H. Rising, Group 61*, and H. White, IBM. 

We discussed the Lincoln proposal for integrating AA with SAGE with members 
of the Ground Weapon Systems Division of BTL. Additionally, we discussed 
the technical feasibility of converting from standard SAGE 1300 pulse per 
second transmission to BTL's 750 ppa AN/TSQ-7 transmission at some inter¬ 
mediate point between the SAGE Direction Center and the AA batteries with 
a representative of the BTL group working on AN/TSQ-7 development. The 
major results of these discussions are contained in a memo from Arnow, 
Favret, and Cahill to C. R. Wleaer. 


On 25 January 1955 representatives of 0. L. Martin Co. who 
have been working on the Signal Corps' Project 1*11*-A for coordinated 
antiaircraft defense visited Lincoln. We discussed the SAGE System and 
problems of AA integration with them and learned that Martin is reexamining 
Project 1*11*-A. We reported on the meeting in a memo to J. Arnow. 


On 28 January 1955 we briefed Battery Coimnanders of the Fif¬ 
teenth Group, AAA, on SAGE and AA integration. Col. P. Stiness requested 
the briefing so he could aanple the Battery Commanders' reactions and 
report them to Army Antiaircraft Command (ARAACCM). Col. Stiness is CO 
of the Fifteenth Group and ARAACCM'a Liaison Officer at Lincoln. 


(H. Peterson, A. Shoolman) (CONFIDENTIAL) 

The draft of Memorandum 6M-3330, tentatively titled "Auxiliary 
Console and Wing Unit Equipment Specification and Layout for AN/FSQ-7 
Direction Centers," is being revised to agree with latest information 
concerning availability of manual-input, warning*light, and audible-alarm 

J*? 

c# 
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1.1.5 SAQE Training 


(S. Hibbard) (CONFIDENTIAL) 

On 19 and 20 January I met with the training group for ADES 
at New York, and we reviewed the proposed training requirements and 
phasing schedules for the SAGE System in preparation for the final 
Training Subcommittee Meeting to be held in New York 28 January. 

It appears at this time that the training of personnel for 
the first Subsector can be accomplished satisfactorily at XD-1. The ob¬ 
vious problems at present are lack of a classroom for briefing and de¬ 
briefing, housing for personnel under instruction, what organisation will 
furnish instructors, whether instructors (military personnel) can be 
stabilised for length of training period, etc. 


t 


t 


1.1.6 Test Program Planning 

(D. R. Israel) (CONFIDENTIAL) 

A goodly portion of time has been devoted to getting the col¬ 
lege recruiting campaign under way. This appears to have been accomplished. 

The major items of the test program covered in the past bi¬ 
weekly period have been (1) a survey of what is to be accomplished in the 
study of the initiation process and (2) the design of Initial tests to 
provide initial Information on track monitoring and tracking accuracy. 

The program for initiation is indicated in 6M-3303, "Initiation Studies 
and Tests." The track-monitoring and tracking-accuracy tests have been 
written up in inter-office memo form, prior to further discussion and 
publication as M-notes. 

On Thursday and Friday, 27 and 26 January, Messrs. Ennis, 
Herckmans, and Olmstead of BTL visited the Laboratory to discuss the 
progress on the test program. A detailed list of problems to be con¬ 
sidered in the four general areas of (l) data characteristics, (2) radar- 
data input, (3) initiation, and (b) tracking is under joint preparation. 

The next step, to be carried out the week of 31 January, will be the pre¬ 
paration of time schedules listing these items. 




(W. Z. Lennlos) (CONFIDENTIAL) 

The weapons-assignment program has been written and is now 
being checked out. 

A proposal has been made fcur^bs evaluation of the track- 
monitoring function by the measurement^ suitable tracking variables. 

A study of tracking ac^pgicy by means of Raydiet is continuing. 
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(J. Levenaon) (CONFIDENTIAL) 

A draft of the specificationa for the first 8et of teats in 
the study of track initiation has been distributed for conments and cor¬ 
rections. A tentative time schedule has been made for all the tests 
planned to collect data on track initiation, and it indicates that the 
study will not be completed before the end of June. 

The description of the 195b Cape Cod System recording program 
by H. Frachtman was studied and some corrections and additions made. A 
memo with the final specifications for the recording program will be is¬ 
sued in tha near future. 


(J. F. Nolan, E. Wolf) (CONFIDENTIAL) 

Specificationa have been formed for a series of simulated 
tests to measure the effectiveness of the tracking-monitoring process in 
the 195b Cape Cod System. Simulated SDV data for B-29 aircraft from the 
South Truro FPS-3 will be introduced into the System with varied combi¬ 
nations of monitor and tracking-program action. 


1.1.7 Analysis and Simulation 

The Manned-Interceptor Simulation 
(H. D. Neumann) (CONFIDENTIAL) 

The manned-interceptor simulation program (MISP), including 
the evaluation section, has teen completed. Initial runs will be made 
during the week of 31 January. 




(B. Smulowlcz) (CONFIDENTIAL) 

The data-evaluatlon program for the manned-interceptor simu¬ 
lation has been written and is being checked out. 


(H. D. Houser) (CONFIDENTIAL) 

Three days were spent obtaining coefficients for the differ¬ 
ence equations describing the aircraft response to a commanded change in 
heading for the MISP. 



I 
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Charactron Display 


(H. D. Houser) (CONFIDENTIAL) 

The input and conversion program for generating display on 
the MTC Charactron tube has been checked out. The display program has 
been modified to give dynamic display with variable repetition rates. 


Help on Radar Design 

(H. D. Neumann) (CONFIDENTIAL) 

One-thousand runs were made with the F-99 simulation program 
for the study of radar quantization vs. radar scan rate. Eight-thousand 
more runs will be made during the week of 31 January. 


Numerical Evaluation of Markov Processes 
(C. Friedman) (CONFIDENTIAL) 

The program to compute the response of first-order Markov 
processes is completed and will be checked out during the week of 31 
January . 


<• 



* 





PPROVED FOR PUBLIC RELEASE. CASE 06-1104. 



t 


X 


l 



1.2.1 Cape Cod System Engineering 
(E. S. Rich) (CONFIDENTIAL) 

The first opportunity to critically evaluate the Mark X radar 
data as It Is received by the computer occurred during the week of 17 
January. During the demonstrations on 18, 19, and 20 January the data 
displays were monitored and photographed simultaneously at the radar, at 
the Lexington display room, and at the computer. A major defect observed 
was an erratic shift In azimuth, most noticeable the longer ranges, 
which made computer tracking unsatisfactory. At a conference of repre¬ 
sentatives from Groups 22, 23, 61, and 6ti on 21 January, it was pointed 
out that the erratic behavior probably results from use of the 8-bit 
azimuth pulse generator which is a part of the SDT equipment instead of a 
12-bit azimuth generator. It was agreed that Group 23 would immediately 
undertake the installation of a temporary 12-bit azimuth generator in 
order that store reliable data will be available for the demonstrations 
the week of 15 February. By that time the final system will be completed 
by the shop and ready for installation. 


1.2.2 WWI System Operation 

Records of Operation 

(M. F. Currier, B. H. Jacobs) (UNCLASSIFIED) 


The following is an estimate by the computer operators of the 
usable percentage of assigned operation time and the number of computer 
errors for the period 13-27 January 1955i 


Number of assigned hours 20b 

Usable percentage of assigned time 99 
Usable percentage of assigned time 

since March 1951 89 

Usable percentage of assigned time 

since September 1953 93 

Number of transient errors 
Number of steady-state errors 1 

Number of intermittent errors 2 


Analysis of WWI Failures 
(A. R. Curtiss) (UNCLASS1F 

The following is a breakdown ojN^nlerruptlng and potentially 
interrupting failures occurring in th^WJ computer system for the bi¬ 
weekly period, lL-27 January 1955, i*rtusive» 

-V 
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I t 

Total Number of Failures 16 

Total Number of No-Lost-Time Failures 2 

Total Number of Lost-Time Failures 111 

Total lost Time in Hours 2 1/L 

Total Operating Time in Hours 286 


Class of 

Chargeable to 



Failure 

System 







Nck 


No. 

Min. Lost 

Tubes 

1 

0 




1 

20 



Fuses 


■■■■■■■ 

n 

0 


1 

5 



Alarms 






6 

h9 

l 

20 

Miscellaneous 






2 

L5 



Number of Lost- 
Time Incidents 

10 

119 

l 

20 

Number of No-Lost- 
Time Incidents 

1 


i 



(A. Roberts, L. Holmes, D. Morrison) (UNCLASSIFIED) 

The computer reliability for this period reached a new high of 
better than 99%. Half of the 16 interrupting incidents were the result 
of core-memory parity alarms. The nature of these alarms indicates that 
one bank of digit-plane drivers may be sensitive to power transients. 

A new mode of operation will be added to the marginal-checking 
equipment on 29 January. This mode of operation will allow the program 
to select a line and hold either the positive or negative excursion for 
any desired length of time. 


I 


Power Supplies 

(E. V. Pughe, Jr.) (UNCLASSIFIED) 

Each tube of the series-tube sections in the WWI -60-v, -lt50-v, 
and +200-V power supplies has had 10-ohm parasitic suppressor resistors 
installed in the plate circuits. Also 120,000-ohm resistors were in¬ 
stalled in the grid circuits of these tubes to limit the grid current in 
case of a fault in the grid driving circuit. 
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In connection with the new WWI filament alternator drive motor, 
which will aleo be used to regulate the laboratory a-c, there is a possi¬ 
bility that the time constant introduced by the power transformer bank 
being in the closed loop will cause difficult stability problems. 


(J. Ackley) (UNCLASSIFIED) 

Work has begun on a consolidated test program for the equipment 
in Room 156. The program will be similar in form to the present consoli¬ 
dated test program for the central computer. 

A proposal is being prepared for two new instructions for Whirl¬ 
wind. These instructions, partial sum and Identity check, will enable 
logical programs to be coded with ease. 


1.2.3 Terminal Equipment 
Data Inputs 

(A. V. Shortell, Jr.) (CONFIDENTIAL) 

Telephone Circuits . Conversion of data circuits to the new 
specifications has been ma3e by the telephone company during the past 
biweekly period. Changeover to the new terminal equipment at Cambridge 
on Saturday, 29 January, will complete the conversion of these lines. 

The Improvement in the transmitted signal has been very good, especially 
in the case of the Nantucket site from which we have never reoeived a 
useble signal. 

As a result of a meeting with representatives of Qroup 22 and 
the telephone company on 19 January, liaison between these groups and 
our Section has been improved considerably. 

Teletype Circuit . The teletype circuit to Beavertail Point, 
Jamestown, K. I., is now operational. The trouble was at our end of the 
line rather than at the Navy end as had been reported. 

Nantucket Data. As a result of the Improvement in Nantucket's 
phone-line signal, an effort has bean made to provide Nantuoket data for 
Oroup 61. Thanks to Bill Class and Paul Orant for a superb Job of ex¬ 
pediting the oonetruotion of a phone-line demodulator, this data will be 
available on Tuesday, 1 February, a week ahead of schedule. 


Hark X Data . Hark X equipment at South Truro has been modified 
to reduoe aiimuth jitter and improve the preoialon of aaimuth data. The 
Mdlflo.tloa U .till 0.1* d.bua-1. X) 

Falrohlld Camara for flapping KonfrioV . A1 Smith and Loren Pren- 
tioe of Qroup 60 ingineering Section.jgJ.'npthe assistance of Lloyd Sanford, 
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have undertaken a design for the camera mount. Redesign of the control 
circuits has lagged behind during the past 2 weeks but will be expedited 
the week of 31 January. 


(C. S. Un, L. D. Healy) (UNCLASSIFIED) 

The demodulator auxiliary for KITS 2 has been modified to com¬ 
pare with that for MITE 1. 

MITE 16 has been tested with the buffer drum and is ready for 

operation. 




t 




During the next biweekly period, a second buffer-drum status 
channel will be converted to use gate writers. 


Indicator-Light Registers 
(T. Sandy) (UNCLASSIFIED) 

During the checkout of the equipment in Room 222 on 27 January 
195$» one of the registers failed to clear properly. This failure seems 
to be due to a marginal condition of the registers and is occurring at 
this time because of normal deterioration of the registers. This failure 
only occurs when all eight registers are selected consecutively. 


5-Inch DuMont Scopes 
(T. Sandy) (UNCLASSIFIED) 

The slow time-constant variation (2 to 30 seconds) observed on 
the two scopes I am testing has been traced to V103 of the vertical am¬ 
plifier. 

This variation has the strange characteristic of appearing only 
when the scope has been in continuous use for a period of from 3 to L days. 


1 


Typewriter and Paper Tape 
(L. H. Norcott) (UNCLASSIFIED) 



Three punches have been equipped with modified die blocks and 
oversize cam rollers. These punches satisfactorily perforate unoiled 
gray tape which is opaque, shears cleanly, andvtiM good resistance to 
tearing, but which is too tough for unmodifiedtapfiches. We plan to in¬ 
corporate the above modifications in the rasXoT our punches. 
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SECTION II - AN/FSQ-7 


2.1 System Liaison 

Data-Transmission Equipment 
(A. P. Kroner) (UNCLASSIFIED) 


l 


Information has been gathered and a presentation prepared for 
the Air Force Joint Project Office concerning the advantages of Air Force 
rental of DDR-DDT equipment for the SAGE System communications network. 

ADC has expressed concern because rental costs quoted by AT&T Co. are 
somewhat higher than had been hoped. The benefits, both immediate and 
long range, which will result from hell System responsibility for the en¬ 
tire communications network are being sumr-arized for further ccnsideration 
by USAF Hq. organizations, who will shortly make a final decision in this 
matter. 


AN/FSQ-7 (AD-1) System 

(A. P. Kroner) (UNCIASSIFTED) 

Group 62 Systems Office is developing a program covering the 
work to be done and a schedule for thi3 work to bring into being the ex¬ 
perimental SAGE Subsector of which XD-1 is the center. Consideration is 
being given to having the PCG provide a follow-up service in connection 
with this program. This action will thus provide a strong background for 
POD use in dealing with coordination of similar matters in the production- 
system program. 


I* 


Exhibit AFCRC-17 

(P. J. Gray) (UNCUSSIF1ED) 

At a meeting in Lexington on 27 and 26 January, agreement was 
obtained among Lincoln, IW, and AFCdC as to the contents of Exhibit 17. 
A previous meeting was held in New fork, at which the various interested 
Air Force agencies agreed on their requirements. As a result of these 
meetings, AFCRC has indicated that Exhibit 17 will be published in final 
form by them sometime during the week of 31 January. 


Exhibit APC3C-55-16 

(P. J. Gray) (UNCLASSIFIED) 

Finalization of Exhibit AFCRC-55-18 (formerly AFCRC-16) describ¬ 
ing the AN/FSQ-f has been scheduled to follow Exhibit 17 by 2 months. 
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It is now believed that this schedule may be bettered by a considerable 
amount. 






5 * 



i 


i 


Remote-Location Study 

(P. J. Gray) (UNCLASSIFIED) 

Additional background material has been collected on the various 
remote locations involved in the SAGE System. Information being collected 
for each location includes: current method of operation, probable mode 
of operation with SAGE, and specific problems needing attention. A write¬ 
up will be prepared for review of the information by BTL and Lincoln for 
the purpose of determining which remote locations have problems requiring 
a significant amount of study. It is expected that BTL will submit a 
proposal to the ADE3 Project Office concerning a study of these locations 
by that organization. 


2.2 ID-1, ID-2 

2.2.1 Systems 

Sage Experimental Suosector Planning Coranlttee 

(H. E. Anderson, I. Aronson, 

J. H. Newitt, H. J. Platt) (CONFIDENTIAL) 

An activity has been started which has as its purpose the over¬ 
all monitoring, planning, and coordination of the SAGE Experimental Sub¬ 
sector. 


Hie people involved in this activity are in the midst of form¬ 
ing a modus operandi. A3 the first step, this group is consolidating and 
issuing the presently agreed-upon Experimental Subsector schedule data. 

Auxiliary Memory 

(R. P. Mayer, Irf. A. Clark, J. Mitchell, 

N. T. Jones, R. D. Buzzard) (OHCLASSIFIED) 


The study group described in the last biweekly completed the 
study as planned. R. Mayer and B. Housman visited Poughkeepsie on Thurs¬ 
day, 20 January, to discuss the auxiliary-memory proposals with 131 pro¬ 
duction and drum-memory groups. A verbal report and a written summary 
were presented to people concerned in a meeting; in J. rf. Forrester's office 
on 21 January. Tills meeting was announced ta>^-330ii. 

<N$/ 

The decision was to add a speofu^drum frame approximately 25 
feet long for additional auxiliary mei^ogO This decision is briefly re¬ 
ported in 6M-3323. The full report tek%he study group will be published 
as a memorandum in the very near ^Vyje. 
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R. Mayer and B. Housman wrote the proposed specifications for 
this dnsn frame as memorandum 6M—3328. These specifications were reviewed 
with IBM at Poughkeepsie on 27 January by Mayer and Housman. 


Data-Circuit Patch Panel 


(I. Aronson) (UNCLASSIFIED) 

I have just finished writing a rough draft of "Proposed Speci¬ 
fications for the Data Circuit Patching Console." This will be issued as 
Memorandum 6M-3000, Supplement 12, probably during the week of 31 January. 


Auxiliary-Memory .Review 

(P. R. Bagley, B. G. Farley, L. R. Jeffery) (CONFIDENTIAL) 

We have boen asked to make, with the following objects in mind, 
a 1-month study of the problem of providing additional FSQ-7 memory: 

1. To become familiar with tne air-defense program in order to 
be in a better position to evaluate future change requests from Group 61j 

2. To determine the precise amounts of extra memory needed for 
XD-1 and the FSQ-7 duplex and to recommend an interim solution to meet 
the needs of XD-1; 

! 3. -To predict memory requirements for possible future additions 
to the system, sucn as Bomarc and AAOC. 


Maintenance-Requirements Study 

(P. R. Bagley, B. 0. Farley, L. R. Jeffery) (UNCLASSIFIED) 

lrfe are writing the results of our study concerned with the pre¬ 
dicted reliability of XD-1 and tne duplex center and the consequent re¬ 
quirements on maintenance procedures, particularly on maintenance programs, 
■mis will be published in the near future as 6M-33U1, "Maintenance Require¬ 
ments for FSQ-7 Based on Predicted Computer Performance." 




I 




Specifications for rS>7 
(P. R. Bagley, R. P. Mayer) 


(UNCLASSIFIED) 


As part of the effort to prepare 
the complete s ecifications for FSQ-7, we 
6M-3291* "Specifications for the Central* 


W 


of documents defining 
written two M-notes: 
uter System for the AN/F3Q-7," 


and 6M-3292, "Specifications for the Itojf System for the AN/FSQ-7." 

COHr ti PtHT Irt i - 
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(H. E. Anderson, A. D. hughes, 

J. P. May, A. M. Werlin) (CONFIDENTIAL) 


Memorandum 6M-3333, "Proposal for the Modification of the XD-1 
LRI Equipment to Provide for the Acceptance of Production-Type of P-site 
Phone Line Signal," and Memorandum 6M-333L, "Proposal for the Modification 
of the XD-1 LRI Equipment to Provide for the Acceptance of Phone Line Data 
from South Truro," were written. These describe the work necessary in 
changing the original design of the equipment and show the resultant drum 
words as they will appear in XD-1. 



XD-1 Conn uni cation System 

(H. J. Kirshner, C. J. Carter) (UNCUSSIFIED) 

An initial order has been placed for the XD-1 internal-telephone 
system. A copy of this order is contained in 6M-3000, Supplement 2. The 
current traffic diagram for the XD-1 internal system is available in 
6 M- 3 OOO, Supplement 1. A description of facilities for telephone recording 
and monitoring will be available in 6 M- 3 OOO, Supplement 3» which is to be 
published next week. The assignment of dial-exchange stations is available 
in 6 M- 3 OOO, Supplement 8. A description of the public-address system to 
be installed in Building F is contained in 6M-3000, Supplement 10. Main¬ 
tenance intercom-station layout is available in 6M-3000, Supplement 9. 



Installation 


XD-1 Installation Information 


(Extract) 


(W. Kates, H. Mercer, 

P. Morrill, H. Wainwright) (UNCUSSIFIED) 

I. Building Construction - see Section IX, below. 

II. Schedules 

The latest summary schedule was issued on 28 January. It shows 
that work under contract to IBM is progressing satisfactorily but that 
work under the Air Force contract is running behind our realistic schedule 
by an average of 2 to 3 weeks. The Air Force work is running behind by 
an estimated 2 to 3 months if the contract completion date of 13 December 
195U is used. 

III. Power Equipment 

, X*' 

The PCD amplldyne-control sectJokyyrived from IB* on 19 Jan¬ 
uary and was moved into place on 20 Jantopgy. Cabling to this section 
will be tied in on 29 January. 
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IV. Equipment Cooling 

The contractor estimates completion of equipment-cooling in¬ 
stallation will be in about 6 weeks. Test and balancing of the system 
will be later. 

V. Cabling and Method of Distribution 

B. Cabling 

1. Job I (power wiring for all power equipment) - essenti¬ 
ally complete (see Section III, above). 

2. Jobs II and III (power wiring) - cables have been pulled 
into place to all five MCD frames; cables are now being 
pulled into place for the DCPD frame (display-console 
power distribution). 

With the exception of the tape-adapter frame, power- 
module wiring has been prefabricated for the remaining 
frames, drm, display, and manual-input sections, on 
the first floor west. 

3. Job IV (central-computer frames) - signal cables run¬ 
ning between the drums and central-computer frames are 
on hand but will not be installed before the drum frames 
arrive (now scheduled for 1 March). 

IV. Equipment Layout 

IUt basement - architectural drawings are being prepared by 
Cleverdon, Varney & Pike. 

Second floor - Francis Associates are preparing architectural 
drawings of the projection room. 

VII. Lighting 

Almost all of the fixed-level lighting has been installed on 
the first floor. If the louvered celling for the second floor arrives 
by 31 January, the contractor says he will be off the Job by about 8 
February. 

VIII. Telephones 

During this reporting period, temporary "house" telephones were 
installed throughout the entire building. 

IX. General 

True occupancy in the sense of MIT's maintaining the areas of 
the building accepted for "beneficial occupancy" by the AF was challenged 
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when we learned that the Laborer's Union objected to Division l's sweep¬ 
ing and moving desks. A series of meetings during the week of 2i* January 
resulted in MIT's arranging for maintenance of these areas by an independent 
contractor who would be compatible with the trade unions still on the job. 
Thus a possible strike was averted. 

Late Flash! 

As a result of a meeting with Major Dupay of the Air Installa¬ 
tions Office and another meeting with the general contractor, Mr. Wainwright 
reports that the second floor west, except corridors and Room P will be 
ready for "beneficial occupancy" on it February. The balance of the build¬ 
ing, except corridors, will be ready by 11 February and corridors by 18 
February. These dates are conditioned by possibly excepting lighting in 
some areas and barring unforeseen subcontractor delays. 


I 


Telephone Installation 

(C. J. Carter) (UNCLASSIFIED) 

Temporary dial-telephone service consisting of 16 stations off 
of the Bldg. F PHX was installed in Building F mainly to assist IBM in 
setting up and testing their equipment. At the same time, other cabling 
was run throughout Building F so that as other 13i equipment arrives or 
as other parts of the building are occupied, telephone service can be in¬ 
stalled within 2U hours. These temporary telephones will be used until 
the ID-1 communication system is operating. 

The NET&T has begun installation of communication facilities 
for ID-1. A distribution frame is being installed, and house cables are 
being run at present. Some difficulty was encountered because of a mis¬ 
understanding as to where these cables should be located, but this has 
been resolved. 






* 


Light-Testing Room - B-03h 

(W. H. Ayer, E. L. Stailey) (UNCIASSIFIED) 

Group 38 is continuing Charactron readability experiments. 

We have installed fixtures for blue lights to test selective- 
filtration schemes. 

A CTS-6B radar scope has been installed in the room so that we 
may make lighting tests for radar rooms. 

Results of a study are now available that show that four addi¬ 
tional electronic frames (total power dissipation of 60 kilowatts) may 
be installed on the office floor if certain modifications are made. 
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Reduced-size equipment-layout drawings were made of the basement, 
first floor, and second floor of Building F. It is intended that these 
drawings will show the pieces of equipment as they are installed in the 
Building. The drawing numbers are B-75081, B-75082, and B-75076. 


2.2.3 Testing 

(J. A. O'Brien) (UNCLASSIFIED) 

The operation of our XD-1 testing activity is getting a little 
clearer as time goes on. 

We have completed the specifications for the initial evaluation 
tests to be performed on XD-1, and we have drawn up a time schedule of our 
spec-writing activities. We are now studying the drum and display systems 
prior to writing specs for their performance in the machine. 

A machine-time allocation schedule has been drawn up in consulta¬ 
tion with interested parties. This schedule will serve as a basis for 
weekly schedules. 

The testing of the machine in Bldg. F is proceeding quite well. 

The central computer, including the card reader, is all assembled 
and operating. The printer is being tested now, and the punch is scheduled 
to be Included during the week of 3 January. 

The marginal-checking equipment is not operative yet, but it 
should be by the week of 31 January. We hope then to start routine mar¬ 
ginal checking in order to establish the margins as soon as we can. 

There has been some difficulty with pushbutton controls that 
seens to have been caused by oversize pulses and some crosstalk. Shielded 
cables will be installed in these signal lines. 


A program of tube replacement is under way to get rid of many 
tubes which were poorly based but for which there were not replacements. 
Half of the offending tubes have been replaced. 


1 


(W. J. Canty, J. D. Crane, S. L. Thompson) (UNCLASSIFIED) 

Three memoranda which describe XD-1 tests have been published. 
The first. Memorandum 6H-3317, "Evaluation Tests on the XD-1 Central Com¬ 
puter," contains a general outline of information to oe included in each 
evaluation test. Specific details of an evaluation test scheduled for 28 
February 1955 are included in 6M-3326, "Central Computer Evaluation," and 
similar information regarding an evaluation test scheduled for 1 March 
1955 can be found in 6M-3332, "Central Computer Evaluation No. 2.” 
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A special program, mentioned in Memorandum 6M-3326, to test the 
card reader and punch has been written. 

An outline of XD-1 test continues, and a test specification which 
includes the planned use of MTC for the display system is now complete. 

At present, evaluation tests for the drum system on XD-1 are 
being formulated. 




t 


f 



D-C Supplies 

(S. Coffin, J. Clark) (UNCLASSIFIED) 

A 50-kw test load has been constructed and is being used to 
test the XD-1 d-c supplies. We expect that we will be able to report the 
results of the first series of regulation tests in about 2 weeks. 


Power System 

(A. Chopourian) (UNCLASSIFIED) 

A preliminary check is being made to determine where the wiring 
diagrams submitted by Westinghouse do not agree with the actual wiring 
in the switchgear cubicles. As soon as the electrical contractor is fin¬ 
ished with his work, Division 7 personnel will ring out the questionable 
circuits and correct the drawings. Manufacturers of switchgear do not 
issue exact wiring diagrams. Selection of the termination is left to the 
discretion of the wiring technician so long as the functional operation 
remains the same. An exact wiring diagram will reduce down time by facili¬ 
tating trouble shooting and circuit changes. Future orders will call for 
the exact wiring diagram which carries a small additional cost. 

The switchgear has recently been running on a 16-hour-per-doy 
basis without any shutdowns caused by faulty operation of equipment. 

Control relays on the PCD frames have caused difficulties when coming on. 
This appears to be a problem of keeping the relay contacts dust free. 

A letter has been sent to IBM outlining the various troubles 
encountered when operating the switchgear and the PCD frame as a unit. 

The major fault seems to be the improper use of signals between the two 
units. 


I 
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2.3 Production System 

(S. H. Dodd) (UNCLASSIFIED) 

A review of the documents specifying the AN/FSQ-7 has been 
under way for the past 2 weeks. A series of nine M-notes, each covering 
a major portion of the AN/FSQ-7, is in the final stages of preparation. 

The intent of these memoranda is to list the specification documents with 
supplementary material which may be used for the preparation of an initial 
contract and which are sufficiently firm to Justify the initiation of manu¬ 
facturing procedures. 

Unresolved items have been listed in separate sections and in¬ 
dicated as changes. Some of these changes are considered necessary before 
the equipment is considered capable of performing adequate air defense, 
but they were included as changes because the solutions are not known in 
sufficient detail for either inclusion in a fixed-price contract or the 
starting of production engineering. 

A new Section of Group 6U is being organized to be called the 
SAGE Technical Liaison Section. It will be the objective of the Section 
to accunulate existing schedules and planning material for the SAGE System 
and to fill in the gaps in these activities between areas of responsibility 
of the various cooperating organizations. 


(C. W. Watt, Jr., H. Jeffrey, K. E. McVicar) (UNCLASSIFIED) 

A SAGE Technical Liaison Section of the Systems Office has been 
proposed. This Section would have both planning and scheduling responsi¬ 
bilities. The planning activity would consist of assembly of a Job out¬ 
line and goal definitions for the SAGE System and the development of the 
implications of the work done at the Experimental Subsector where this 
work affects the SAGE System. The scheduling activity would consist of 
the accumulation of schedules generated by the responsible organizations 
and the assembly of this Information in a summary form. This summary 
would then be a central Information clearing house for Lincoln groups. 

It is proposed that this Section should be manned by personnel 
from Groups 62 and 6Jj on a full-time basis. In addition, part-time as¬ 
sistance will be needed from members of Oroup 61 and Division 2. 

A memo is being written for the purposes of describing this 
proposal in detail. 


(R. H. Gould) (UNCLASSIFIED) 

Memos 6M-3300 and 6M-3309 have been written defining, respectively, 
the specifications of the maintenance equipment and the warning-light 
system of the AN/FSQ-7 production system. 
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2.3 Production System 

(H. L. Ziegler) (UNCLASSIFIED) 

Conclusions and recommendations resulting from a study of field- 
maintenance testing of pluggable units are given in Memo 6M-3319 just 
issued. Contents of this memo were discussed at a 20 January Poughkeepsie 
meeting with J. D. Hood of I HI. 

I am now investigating methods and equipment to aid in the isola¬ 
tion of sources of intermittent or transient-type failures. 


t 


(T. R. Parkins) (UNCLASSIFIED) 

C. Zraket, W. S. Attridge, Jr., and I made a survey of display- 
console types and quantities needed at Kingston test cells for checking 
partial operational programs. 

R. Mildram (Div. 2) and I wrote a tentative FCD system delivery 
and test schedule for K. E. McVicar's Subsector 1 schedule. 

C. A. Rice (IBi) and I have agreed upon a posting technique for 
the IEF Duplex Frame Schedule, an unposted copy of which I received on 
27 January. This schedule will be posted for the first time on 1 February 

1955- 


Input and Output Equipment for Subsectors 1 and 2 
(H. J. Platt) (CONFIDENTIAL) 

Memorandum 6M-3267-2, "Recommended Quantities of Input and Out¬ 
put Equipment for the First and Second AN/FSQ-7's," has been written and 
sent to the Duplicating Room. Tne numbers of channels of input and output 
equ’pment, which can vary from subsector to subsector, are determined for 
the first two AN/F3Q-7's. 


Crosstell Inputs 

(H. J. Platt, R. C. Jeffrey) (UNCLASSIFIED) 

Responsibility for the crosstell-input element has been taken 
over ly J. P. May, A. D. Hughes, and A. M. Werlin (see "Automatic Input 
Elements," below). 
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Automatic Input Elements 


(H. Anderson, A. Hughes, J. May, A. Werlin) (CONFIDENTIAL) 



Memorandtm 6M-3301, "Specifications for Automatic Input Elements 
of AN/FSQ-7," was written to specify the functions required in the long- 
range-radar-input (LRI) element, the gap-filler-input (OFI) element, and 
the crosstelling-input (XTI) element. This memorandum is to be used as 
the subject of a HR specifying the equipment to be constructed, and it 
gives a statement of the priority of Known and anticipated changes. 


Sap-Filler Inputs (GFl) 

(H. Anderson, A. Hughes, J. hay, A. Werlin) (CONFIDENTIAL) 

In conjunction witn the study of the IBM OFI equipment and the 
gap-filler radar-site equipment, a visit was made to 191 to observe and 
discuss with the 191 engineers the operation of the OFI mapper. A data 
circuit from Lexington to Poughkeepsie was installed on 28 January 1955 
and is being checked by Div. 2 personnel. A meeting will be held in Lex¬ 
ington on 1 February 1955 to work out a schedule for transmission of data 
from Lexington to Poughkeepsie over the recently installed data circuit. 


Long-Range-Radar Inputs (LRI) 

(H. Anderson, A- Hughes, J. hay, A. Werlin) (CONFIDENTIAL) 

The new specifications, 6M-3276, for this equipment have been 
published and distributed to obtain concurrence from all parties concerned. 
All letters of concurrence should oe received by 1 February 1955. The 
Justification of tnese specifications is being written as a separate mem¬ 
orandum and will be published shortly. 


4 
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Output System 

(H. Rising, M. Peldstein, S. Oinsburg) (CONFIDENTIAL) 

During the last biweekly period drafts of the specifications 
for the manual-inputs and output systems have been written. These docu¬ 
ments are almost in their final form. 


Interleaved digital-data messages will be used for crosstelling 
and height-finder messages, because the receiving equipment has already 
Other users will be able to use interleaved messages, or 
if another ground-to-grop^youtput section is 


been designed. __ 

nonlnterleave1 messages 
added. 


CON 


r^E N T I A -t 
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A thorough analysis of the output system, which has been de¬ 
signed by IW, is being completed. The characteristics of other users, 
the MX-1179 for example, are being analyzed for possible inclusion in 
the SAGE System. 


D-C Supplies 

(J. J. Oano) (UNCLASSIFIED) 

A meeting was held on 19 January at the G. E. plant in Lynn, 
where the supplies will be assembled and tested. Since the -L8-v supplies 
will not have batteries, it is expected that three cubicles of the size 
used in the XD-1 will house one set of voltage units. Since each of the 
units has a smaller capacity tnan XD-1, there will be a number of units 
in each cubicle. A 1600-cps motor-generator set will serve as a frequency 
multiplier instead of the magnetic unit of XD-1. 

The physical arrangement of components in the cabinet holding 
the 90-v and -150-v supplies works out very neatly. Tne arrangement when 
four voltage units are installed in one cabinet does not work out too well. 
The components are distributed by type rather than by grouping according 
to voltage unit, rendering trouble shooting difficult. This arrangement 
was dictated mostly by the restriction imposed by the air-conditioning 
designers on the amount of air flow through a cabinet. Coffin and I sug¬ 
gested a panel-type construction for the amplifier section whereby they 
might be able to satisfy both the air-conditioning and trouble-shooting 
recommendations. The G. E. people thought it would be worth investigating, 
but the IEM group did not encourage them for fear of causing a delay in 
the scheduled delivery to Kingston. 

Switchgear 

(J. J. Gano) (UNCLASSIFIED) 

0. E. has been awarded the contract for the nine motor-generator 
sets and associated switchgear that are to be installed at the Kingston 
te3t cells. A meeting was held at Philadelphia with groups from the trans¬ 
former section of Pittsfield, the motor-generator section of Fort Wayne, 
and the switchgear section of Philadelphia. Delivery was scheduled for 
10 weeks after receipt of order. Because of the time lag in processing 
the order at IBM, it is now hoped that delivery will be made in 7 weeks 
in order to meet the Kingston schedule. Tne G. E. groups think they can 
just meet it. 

Major discussions on protection of the generators and on the 
regulators took place. IBM specified a maximum of protection for the gen¬ 
erators. As a result, the cost of the proj^Stive equipment was greater 
than the cost of the generators. A comppte\g was substituted for the 
Kingston equipment. The protective enuMmUH will now cost about 10$ of 
the generator cost and will handle ab*tK^O$ of the faults. I am having 
Jackson and Moreland make some caleuT2t ons in order to determine whether 
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or not we already have sufficient protection in our current-overload and 
voltage detectors. 

For the regulator of the generator output voltage, the problem 
was one of selection between a magnetic amplifier with a permanent magnet 
generator and a d-c exciter with an electromechanical regulator. The mag¬ 
netic-amplifier system has the advantage of reduced maintenance due to the 
elimination of exciter brushes and moving parts in the electromechanical 
regulator. The difference in cost, however, is large, about #30,000 for 
an installation. A compromise for the Kingston equipment uses a magnetic 
amplifier on the generator supplying the filaments only. This equipment 
reduces the size of motor necessary for cycling the a-c. 0. E. had quoted 
on this compromise. A decision for the production units has been deferred. 


Power Distribution 

(0. F. Sandy) (UNCLASSIFIED) 

Interlocks for the protection of the electronic equipment in the 
event of an air-distribution system failure were discussed with the IBM 
power group. They agreed to provide this protection. 

Three power documents were agreed upon with IBM} the concurrence 
letters for these documents snould be ready Tor signatures on 1 February. 
These documents are: DL8-1, "Duplex PCD (Power Control and Distribution) 
Frame"} D6L, "Simplex PCD Frame"; and D62, "Duplex Input MCD (Marginal 
Checking and Distribution) Flame." Only one document remains for the com¬ 
plete specification of the power-distribution system for the production 
machines. This document is D33-1 and is a change to D33, "Marginal Check¬ 
ing System." IJ1 has been asked to write two more documents that, while 
not necessary for the power-system specification to the machine, should 
be written for record purposes. T. ese documents will cover toe power 
module of the load frames and the power-switching unit in the display con¬ 
soles. These should be completed within k or 5 weeks. 

6M-3297, "Power Conversion and Distribution," by J. J. uano and 
myself, gives the complete list of documents that specify the power-con¬ 
version and distribution system for AN/FS<3-7. 


2.It Vacuum Tube Circuits 


Pulse Test vs. Pulse Performance 
(B. Barrett) (UNCIASSIFIED) 

Fourteen 7AK7's were tried in a Mod. A pulse amplifier (.PA) to 
measure the effectiveness of the acceptance pulse test for 7AK7's. In 
this test the plate current is noted when the control and suppressor grids 
are driven to +10 volts. Although the amplifier satisfied the input-out- 
put transfer requirements for all tubes, the output-pulse amplitude showed 
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poor correlation with the acceptance-test currents. 

Pul3e Amplifiers 

(B. Barrett) (UNCLASSIFIED) 

A report on the pulse performance of the .PA, 0 PA, and _PA has 
been written. 


Phone-Line Demodulator and Modulator 
(E. B. Glover) (UNCLASSIFIED) 

All marginal-check curves for both the demodulator and the mod¬ 
ulator have been completed and checked. A few minor corrections must be 
made. The curves will then be turned over to the Document Room to be 
processed for inclusion in the M-note that is to be written. 


Flip-Flop, Model A 

(N. J. Ockene) (UNCLASSIFIED) 

The performance of the Model A high-speed flip-flop using simu¬ 
lated LO* down Z2177 tubes indicates that the circuit tends to free-run 
when low-level triggers are employed. One configuration which partially 
rectified tills defect made use of a silicon diode between grid and catnode 
circuits. Tills raised the minimum trigger level for complementing action 
to U volts at 200-kc prf and 6 volts at 2-mc prf. A bias buildup was noted 
across the silicon diode when 2-mc prf triggers of large amplitudes were 
employed. These effects, which might possibly Impede triggering action 
when a series of large triggers is followed by a low-level trigger, will 
be investigated further. 

Another circuit configuration using a separate biasing source 
was also successful in reducing the effects of random triggering at low 
trigger levels, lhe effects of bias buildup wltn large-amplitude triggers 
in this configuration is now being investigated. 


Sensing Amplifiers for Memory Planes 
(R. C. Zopatti) (UNCLASSIFIED) 

The newly developed input transformer has been installed in the 
Mod. IV MTC sense amplifier) because of the decreased gain of the trans¬ 
former, the cathode degeneration in the first stage of the amplifier was 
removed, therety increasing the over-all gain of the amplifier. The screen 
voltage of this first stage then had to be reduced to 90 volts to stay 
within the allowable screen dissipation of the tube. The unit will now 
be tested in MTC. 
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The breadboard model of a modification of the Mod. IV MTC sense 
amplifier is now being built. The first stage of the Mod. IV MTC sense 
amplifier has been replaced by a dual triode which permits two stages of 
amplification Instead of a single pentode stage and limits the amplitudes 
of the inhibit and post-write-disturb pulses. 

2.5 Display 

(C. L. Corderman, J. I. Woolf) (UNCLASSIFIED) 

We made a trip to IBM's Vestal Laboratories and checked the con¬ 
sole as far as possible. This unit will arrive in Lexington on 7 February 
where it will be installed in MTC for further tests. 

The display tester has a mode of operation which differs from 
that planned in XD-1. The tester is set so that the Charactron is normally 
intensified and then blanked between traces. It is advisable to operate 
the tube as planned in XD-1, that is, normally blank and then intensify. 

We are considering with Jim Holmes the methods of accomplishing this. 

(R. J. Callahan, B. M. Curley) (UNCLASSIFIED) 

A large percentage of our time is now being spent in planning 
the assembly and frame test of the situation-display-generator frame, 
which is due to arrive in approximately 6 weeks. 

(R. S. Fallows) (UNCUSSIFIED) 

Work on the central display frames has been concerned with clean¬ 
ing up the frame-logic drawings and preparing for frame testing. I under¬ 
stand that the first of our frames (frame 25) will arrive in the next period. 

(R. H. (Jerhardt) (UNCLASSIFIED) 

I wrote Supplement It for "Specifications for AN/FSQ-7 (XD-1) 
Display System" (6M-2877, Confidential). This Supplement, when concurred 
upon, will allow mixing of display-assignment bits and will specifically 
require mixing of basic categories. 

I have started regular trips to Poughkeepsie (two each week) for 
conferences on systems tests for the display system. IBM has assigned one 
programmer familiar with system tests to work full time on the activity and 
a second programmer to work half time. In addition, a third man from E. 
Goldman's group will work part time on system-test planning. 


i 
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(R. B. Paddock) (UNCLASSIFIED) 

I am finally receiving Information on the mechanical specifica¬ 
tions of an auxiliary console so that design of the display-tester console 
can now be completed. 

A good deal of time is now being spent in acquiring an under¬ 
standing of both the digital-display logic and the digital-display-tester 
logic for use in indoctrinating a test crew. 



I 


Situation-Display Camera Control and Mount 
(L. L. Sutro) (UNCLASSIFIED) 

Entire responsibility for the design of the situation-display 
camera control and camera mount is now in the hands of MIT. A month ago 
John Walsh of Vestal Lab. had indicated that the responsibility was theirs. 
However, we continued our work, resulting in a block scnematic of the sys¬ 
tem (D-61622), agreement with Dick Best on the vacuum-tube circuits to be 
used, and tentative agreement with the components group at High Street on 
the ten relays to be used. Several needed relays not used before in XD-1 
are being tested by this components group. The camera-control system is 
expected to occupy six pluggable units in frame 25. Layout of the pluggable 
units will start the week of 31 January. Loren Prentice will start the 
design of the camera mount during the same week. 


(J. I. Woolf) (UNCLASSIFIED) 

Plug-in unit 6 I 183 arrived this week. This unit completed the 
vector generator's complement. In debugging this unit, several wiring 
mistakes and faulty components showed up. However, this showed that the 
assembly drawings were correct. After debugging the vector generator, I 
started to check the margins of operation within the circuit. The sweep 
generator showed a prf sensitivity when repeating vectors every 150 micro¬ 
seconds. This problem will be pursued further, and then complete marginal- 
check information will be taken on the vector generator. 

Drawings for the compensation inhibit, selection decoders, and 
associated line drivers in MTC have been released. 







1 


(H. E. Zieman) (UNCLASSIFIED) 

All expected engineering changes have been completed on the dis¬ 
play line-driver amplifier and character-selection decoders. Marginal-check 
data is now being compiled. A slight change was made in one of tne mar¬ 
ginal-check lines to differentiate between failures in two groups of tubes 
which had previously been checked simultaneously. 
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(A. Grennell) (UNCLASSIFIED) 

Status of drawings and drawing releases: 



Frame 2k 

Frame 25 

Etched-card drawings released to 191 

100% 

100% 

Pluggable-unit design released to 191 

100% 

100% 

Logic drawings completed 

100% 

100% 

Logic drawings released to 191 

0 

90% 

Frame drawings completed 

100% 

100% 

Frame drawings released to 191 

100% 

100% 

Pluggable-unit test specs and test-adaptor 
designs released to 191 

100% 

100% 

Status of experimental pluggable¬ 
testing: 

-unit construction and type 

Ordered through Production Control 

100% 

100% 

Construction completed 

97% 

95% 

Type test completed 

69% 

71% 


I 
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2.6.1 Activities of Group 6$ 

(P. lout*) (UNCLASSIFIED) 

J. S. Palermo and I spent the past fortnight at the Convalr 
Charactron Tube Plant. Convalr did not meet their first delivery commit¬ 
ment to IBM on 19-incb Charactron tubes. Since t#e have always been able 
to make 19-lnch Charactron tubes regularly at the Barta tube laboratory, 
we studied the Convalr processes and practices to carefully note the 
discrepancies between their practices and ours. At this date they have 
not made any tubes that meet all of IBM's specifications. However, they 
are rapidly getting all of their processes under control, and production 
of tubes that meet all of IBM's specifications may start during the next 
fortnight. 


2.6.2 Tube Research and Development 
(3. Twlcken) (UNCLASSIFIED) 

A progress meeting on the DT-i*38 (Improved 5996) was bald with 
the Project High Tube Qroup at Tung-Sol. The first stage of the program 
involving the setting up of a line, revamping an exhaust machine, ete., 
is nearing oompletlon. Samples of possible anode redesigns (a necessity) 
should be available in February. 

Work on the construction and assembly of two pulss-charaoterietic 
tester* for the Barta and Lexington tube shops is nearing oompletlon. 

Barring difficulty in prooursment of meters, ths units should bo in opera¬ 
tion during ths nsxt 2 weeks. 

The 2L20/7AK7 polyoaating program Is ready for final tubs oset- 
lng and measurement. Various oasting resins have bssn tried and techniques 
for handling and oasting a considerable number of tubes worked out. 

Dlsousslons were hold with the Project High Tube Group and Dr. 
Oermeshausen of Sdgerton, Oermesheusen, and drier relative to the marginal 
oheoklng of thyratrons. In agreement with oonmsnt* of other people with 
whom ths problem has bssn discussed, it may bs possible to got an indica¬ 
tion of gas pressure without removing the tubs from its sookst, but s 
practical means of oheoklng on the cathode without removing the tube has 
not yet bssn proposed. With oareful circuit design reduolng gas oleenup 
to a minimum, oathoda evaporation may bo the limiting faotor in long life. 
An examination of WWI 2D21 failures after long life will bo mads to de¬ 
termine whether this is so. 

I attended a meeting of the ASTK Intsrfaoe Impedanoe Subcommittee. 
Standards describing equipment and method of test ere being prepared for 
submission to JSTB and ths Industry. 
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(T. F. Clough) (UNCLASSIFIED) 

RCA confirmed our life-test findings of interface impedance in 
their type 5963. It was stated that this condition existed, inadvertently, 
during a few months' production on their computer tubes, because their 
cathode-sleeve vendor had changed the composition of the cathode nickel. 
This condition has been corrected, and production since then is reported 
to be free of interface impedance. Life tests will be run on a lot of 
5963's recently received. 

I attended two conferences with the Project High Tube Qroup at 
the DuMont Tube Research Laboratory in Passaic, New Jersey. The first 
was held to discuss the K-1303 (improved K-1211 photomultiplier) specifi¬ 
cations and future plans; the second to review some mount-construction 
details which were in need of improvement. DuMont discussed the steps 
they have taken to improve the K-1303. 

0. A. Avarbock of Qroup 62 began working with the Lexington 
Section during this period. He will be trained on tube-test procedures 
so that our Division will be prepared to handle whatever tube-test load 
ZD-1 will require from us. 



(L. B. Martin) (UNCLASSIFIED) 

F. L. Holmes of IBM is making production tests on three Typotron 
tubes with the 16-position life test. A shortage of convergence coils 
has prevented the simultaneous testing of these tubes. Leakage tests 
made by Holmes on the three tubes show that all failed at least one test. 

Almost full time is being devoted to writing a master's thesis 
proposal. The thesis will cover the life test and evaluation of the 
Typotron tube. 

The following is a list of Typotrons, their condition, and total 
hours on life tests 


Tube 

Total Hours 

Condition 

265 

691*1.6 

marginal 

200 

6123.6 

satisfactory 

335 

5306.6 

satisfactory 

366 

l*60l*.8 

satisfactory 

389 

1*521.0 

satisfactory 

390 

1 * 601 *. 8 

satisfactory 

392 

1*601*. 8 

satisfactory 

391* 

3822.7 

marginal 
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(P. C. Tandy) (UNCLASSIFIED) 

. The five 19-lnch Charactrone on life test, CHT-61, CHT-62-1, 

CHT-7U, CHT-75, and CHT-80, now have operating times ranging from 896 to 
2li08 hours. 

At the last testing period CHT-62-1, CHT-75, and CHT-80 had 
shown no appreciable change in pulse-matrix or pulse-cathode currents. 
CHT-62-1 has shown a slight drop in matrix and cathode currents between 
197U and 221*9 hours on life. This drop will not be considered significant 
unless the change continues. The pulse-beam current of CHT-71* has dropped 
from 70 to 28 microamperes at zero bias between 836 and 1111 hours on life. 
The transfer-characteristic curve of this tube also developed a dip in 
the pulse-matrix current curve over the same period. The tube has been 
operated at zero bias d-c for the last 761 hours. 


(D. C. lynch, J. S. Palermo) (UNCLASSIFIED) 

During the past 2 weeks emphasis of the chemical laboratory has 
been on the polycasting of receiver tubes, deposition of various phosphors, 
and sintering of cathodes. 

In the polycasting of receiver tubes a technique for the filling 
and baking of these tubes has been developed. 

Xerography studies have made necessary the investigation of 
techniques for the deposition of various phosphors. Some of these tubes 
have been processed and are ready for testing. 

Several dispenser-type cathodes have been sintered and passed 
along for processing in vacuum tubes and evaluation. 



2.7 Memory Test Computer 

(W. A. Hosier) (UNCLASSIFIED) 

Operation has continued with about the same reliability and 
distribution of time as previously. Some difficulty has been experienced 
with the +250-V supply, but it is anticipated that this will be overcome 
when a new amplifier is installed in this supply about 1 February. 

A panel of diode gates and cathode followers was installed on 
accumulator digits 5-15, inclusive, to permit simulation of XD-1 feature 
and category controls when the IBM prototype Charactron console arrives 
during the week of 31 January. This was checked and seems to perform as 
desired. 


It has been decided to improve the MIC display systems (console 
and camera scopes, as distinct from Charactron) to permit better photographing 
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and more accurate point plotting. To this end, two CR tubes, type 10.187 
Pll metallized, have been ordered from DuMont so that the Pll phosphor 
may be used for photographing instead of the less efficient P2 phosphor. 

Also, layout is proceeding for new ten-bit decoders and line drivers of 
the type designed by Zieman and Woolf for ID-1, which will give a symmet¬ 
ric output of 200 volts plate to plate instead of the present one-sided 
L-v output. In addition, the mounting hood of the camera on this 12 1/2-inch 
scope is being rebuilt to give a bigger picture and better focus. 

Panels have been delivered by the shop to complete the card- 
machine circuitry, and the next biweekly period should see this wired in 
and checked. 


Magnetic-Drum Memory 

(J. MoCusker, E. Oates) (UNCLASSIFIED) 

Sight fields of magnetic-drum memory are now available for 
general use. The fields are numbered consecutively from 3 through 10. 



Card Machine 


(F. R. Durgin) (UNCLASSIFI®) 

All the necessary assemblies for the full construction of the 
card-machine circuits have been received. These will be connected to the 
machine and tried out during the week of h February. The card machine 
may be available for use starting ill February. 








Power Supplies 

(R. Jahn) (UNCLASSIFIED) 

A defective Sensitrol relay has been shutting off the d-c sup¬ 
plies immediately after the "power on" button is pushed. The instrument- 
repair shop will find out what the trouble is and will examine all other 
Sensltrols for possible similar defects. 


i 


Analysis of MIC Tube & Component Defects 
(E. Albanese) (UNCLASSIFIED) 


Tube or Component Defect 


Number 


5965 

5965 

6AU6 

6000 

6080 

61L5 


Low plate current 1 
Shorted 1 
Gone to air 1 
Gone to air 1 
Heater defect 1 
Old emission 1 


Hours Lost 


0 

0 


0.1 

0 

0 

0 

S7T“ 
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SECTION III - ADVANCE DEVELOPMENT 

(D. R. Brown) (UNCLASSIFIED) 


Ferrite memory cores are being made in our pilot plant and 
tested for use in a 256 x 256 experimental memory plane. These cores 
have better signal ratios and shorter switching times than cores used 
previously. 


Work to develop a ferrite switch core continues at General 

Ceramics. 


t 


* 


1 


Several basic circuits for using the surface-barrier transis¬ 
tor are being evaluated, including three or four flip-flop circuits. The 
best of these will be selected for construction of an eight-digit multi¬ 
plier. X. H. Olsen will be responsible for the design and construction 
of the multiplier. 

The first of a series of monthly technical meetings with 
Philco was held in Philadelphia on 25 January. Specific steps to improve 
the surface-barrier transistor were listed at this meeting. 


3.1 Magnetic Materials 
3.1.1 Chemistry 

Colton Press 

(F. E. Vinal) (UNCLASSIFIED) 

A study of progress in tooling and fitting up the Colton 
memory-core press now indicates that BMS Carbide will deliver the press, 
tooled and working in eight of the 16 stations, on 1 March. Remaining 
stations will be tooled at a later date. 


Quantity Supply of Memory Cores 
(F. E. Vinal) (UNCLASSIFIED) 

Cores for the 256 x 256 experimental plane are supplied from 
batches DCL-2-825 and 626, but further quantity supply for the ianedlate 
future will be of the DCL-2-601 type, as this material is less exacting 
in firing-control requirements than the 2-625 type and equally satis¬ 
factory in all other respects. 

Efforts to isprove memory cores continue. One technique to 
decrease switching time is now in experimental stages, while another has 
been outlined but has not as yet comenced. Any success in the planned 
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experiments will not be available for some time in quantity production, 
and the current 820-ma switching time of 1.0 microsecond will be standard 
for ismediate demands. 

Production of Memory Cores 

(J. Sacco) (UNCLASSIFIH)) 

Approximately 50,000 F397 memory cores have been prepared 
from several firings of batch DCL-2-825. An additional 70,000 cores are 
pressed and ready for the firing cycle. 

Thirty-thousand cores have been pressed from a new batch, 
DCL-2-826. Test firings indicate that this composition has the same 
firing cycle as DCL-2-825 but shows improved roctangularity and signal 
ratios. Two 3-kg batches are now being processed, and the continued 
pilot-plant production of this type of core is planned. 

Ferrites for Magnetostrictive Measurements 

(D. L. Brown) (UNCLASSIFIED) 

DCL-3-121 to 133 A series, nickel ferrite and nickel- 
manganese ferrite, was refired. 

A considerable amount of time was spent in reading pertinent 
ferrite literature. 


Chemical Analysis 

(E. Keith, P. Reisers) (UNCLASSIFIED) 

Quantitative analyses of the following have been 

conpleted: 

1. DCL 2-811, a memory-core cooparison; 

2. DCL 1-180, a magnesium-manganese ferrite of 

special composition. 

Quantitative analyses of the following are in progress: 

1. DCL 2-825, DCL 2-826, DCL 2-827, all memory-core 

compositions; 

2. A sasple of General Ceramics 1326B grade S 1 cores. 

The accuracy of the analytical methods now in use is being 
tested by analysing control sasples using these and other methods. 

X 
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Microstructure Study of Ferrltee 
(F. S. Haddocks) (UNCLASSIFIED) 

Firing of series DCL 2-770 through DCL 2-786 has been 
completed and microstructure data taken. This series is a reexami n ation 
of an area in the magnesium-manganese ferrite system where previous data 
indicated unexpected low values for hysteresis-loop squareness. Compari¬ 
son of data from this series with that from previous identical series is 
being made to detect possible changes in mlcrostructure with improved 
processing techniques. 


t 


t 


Core8 for 256 x 256 Memory Plane 
(J. V. Schallerer) (UNCLASSIFIED) 

Fifty-thousand cores have been tested for the 256 x 256 
memory plane. Of this figure, 38,000 were accepted, and to date 18,000 
of the accepts have been turned over to the Memory Section for plane 
construction. 


It should be pointed out that the above yield figures, indi¬ 
cating a 76 per cent yield, are the result of the application of a more 
restrictive selection of cores than has been previously used. The self- 
imposed limits used to select cores for this plane have been: 

1. Dlsturb-zero output less than 35 millivolts at 1*70 
milliasperes, instead of the liS millivolts permitted 
by IBM core specifications; 

2. Minimum undisturbed-one output at 7li0 miliiamperes 
must be 80 millivolts instead of 75} 

3. Any core whose waveform is unusual or inconsistent 
but otherwise passes specifications has been rejected; 

1;. Any core marginal in any respect not previously 
mentioned is rejected. 

Through this high degree of restrictive selection, it is 
hoped that operating margins in memory use will be further increased 
while maintaining a reasonably high yield figure (76p«roent ). 


Radar Interference in Core Testing 

(J. W. Schallerer) (UNCLASSIFIED) 

The number of equipment shutdowns due to radar interference 
has increased greatly during the past 2 weeks. The semiautomatic core 
tester and >4ie B-H loop tracer were useless for several periods. Work 
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on the automatic core tester has been stopped until screens are installed 
in the air-conditioned area in B-188. 

3.1.2 Physics 

^ 2^/2 H 0 !* 

(J. B. Goodenough) (UNCLASSIFIED) 

The magnetic moment per molecule of Zrt. ,„Ge. JOi has 

been measuiad to be 2.15 Bohr magnetons at room temperature, 3.5 Bohr 
magnetons at liquid-nitrogen temperature. Although this material does 
not appear to be ferromagnetic (i.e., with a saturation moment of 9 
Bohr magnetons), it is believed that other zinc-germanium compounds may 
be. 


Switching Mechanism 

(N. Menyuk) (UNCLASSIFIED) 

A study is being made of various fundamental parameters of 
magnetic materials with respect to their relationship with the switching 
mechanism. In this study, particular emphasis is being placed upon 
empirical data presently available. The conclusions based on this work 
are being written up. 


* 






I 


Curie Temperatures of Ferrites 
(P. K. Baltzer) (UNCLASSIFIED) 


Curie temperatures have been determined for the compositional 
series with the following general chemical formula: (MgOFe.O.) n 
(ZnOFe.O.). ft( - ♦ (Mn,0. ) n 1(; . The Curie temperature was f8und U t8'’aScMase 
from 2sCrC u *?0* 5 33 C 5 for fi • 0 and f) • 0.65, respectively. The Curie 
tenperaturws for (3>0.65 are less than room temperature and are yet to 
be determined. These results are understandable, since zinc ferrite is 
paramagnetic and thus dilutes the magnetic exchange, which produces 
ferromagnetism. 


Current-Pulse Generator 

(J. D. Childress) (UNCLASSIFIED) 

The need for a fast-rise-time, high-amplitude current-pulse 
generator still exists. The two generators which have been built are, 
unfortunately, not current sources. Therefore, the problem is being 
tackled again. 


The requirement that the generator be a current source 
dictates that pentodes be used in the output stage. The problem is the 
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drive for the output stage; the brute-force method becomes very 
expensive for the desired rise time of 0.01 microsecond. 

D-C Fluxmeter 

(R.A. Pad, Jr.) (UNCLASSIFIED) 

We are in the process of constructing a rack-mounted 
thermal-log box to be used as a housing for the core and input circuit 
of the d-c fluxmeter. The present construction suffers from the thermo¬ 
electric differential voltage due to changes in ambient temperature. It 
is hoped that this drift can be reduced to a negligible minimum. 



* 
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3.2 New Components and Circuit s 
3.2.1 Translator Circuits 

Phllco Contract 

(T. H. Melsling) (UNCLASSIFIED) 

Hie work to be done by Phllco was discussed at a recent meeting 
in Hiiladelphia. During the first period, the work will be as follows) 

1. Study of high-temperature storage characteristics of 
the surface-barrier transistor; 

2. Study of the influence of geometry changes and 
germanium-resistivity changes on reverse-recovery 
characteristics and other characteristics; 

3. Study of setting of margins and establishment of 
* marginal-checking procedures; 

It. Preparation of recommendations of life tests. 


Trip to Meetinghouse, Elmira 
(D. J. Eckl) (UNCIASSIFIED) 

With members of Groups 35 and 2li, I visited the transistor- 
production facilities at the Meetinghouse Elmira tube plant. Ihey 
are at present in pilot production only but have done a considerable 
amount of applications work. 


Trip to BIX, Murray Hill, JL 


(D. J. Eckl) (UNCLASSIFIH)) 

I attented a Joint services quarterly briefing on transistor progress 
at Murray Hill on 19 January. Both the^gnp and the high-frequency 
tetrode were discussed. These transistors'have potential frequency 
limits in the 100- to 1000-megacycle region and are accordingly of great 
Interest to us. 

Design of Arithmetic Elements 

(A. L. Pugh) (UNCLASSIFIED) 

An eight-digit stepping rogistor using surface-barrier transistor 
has been designed and put into operation. As it is double rank, it uses 
ten transistors per digit. It will be put on life test in the near 
future. 
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(K. H. Konkle) (UNCLASSIFIED) 

During the past tvo weeks I have measured base-collector character- 
isticsof surface-barrier transistors in an attempt to find an optimum 
value of load resistance and to provide values for an equivalent circuit 
to be used in analysis of more complicated circuitry. I have also been 
investigating the use of silicon diodesas a method of increasing collector 
swing in these circuits when under load. 


t 


Shift Register 

(J. R. Freeman) (UNCLASSIFIED) 

Operating margins for the two-flip-flop simulated shift-register 
system have been taken. The circuit operates with 0.35-v triggering 
pulses with pulse lengths greater than 0.2 microsecond, 0.6-v with 0.1- 
psec pulses, and will operate with pulses as short as 0.05 microsecond if 
sufficient amplitude is supplied. 

Transistor Bqulvalent Circuit 

(E. U. Cohler) (UNCLASSIFIED) 

A great deal of work has been done on representing the characteristics 
of the alloy or surface-barrier transistor in terms of linear approxima¬ 
tions. As a result, a good approximation has been found, and it has been 
found to predict the characteristics of the transistor to a reasonable 
degree of accuracy. The theory of this approximation, along with a few 
examples, will be discussed in a future note. 


5 - 
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Flip-Flop 

(E. U. Cohler) (UNCLASSIFIED) 

A new type of flip-flop has been Invented with several advantages 
over former types and few disadvantages. The major feature of this flip- 
flop which differentiates it from former types is crosscoupling by means 
of silicon Junction diodes. These diodes act like batteries in the circuit 
and thus speed up the circuit and provide over twice the voltage swing 
which was previously available. The chief disadvantage of this circuit 
is a nominal decrease in the load capability of the flip-flop. 

Silicon Diodes 

As a result of the work on the new flip-flop we have obtained some 
data on the recovery characteristics of silicon diodes. These data are 
merely relative and cannot be expressed quantitatively, but they indicate 
that the Western Electric and National Semiconductor types show greater 
hole storage in general than other gold-bonded types. The Texas Instruments 
probably come next in the magnitude of this effect, followed by some 
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experimental models of Raytheon and Transitron. Actually we are looking 
for diodes with relatively long hole-storage times (greater than 0.25 micro¬ 
second in our particular circuit) so that the National Semiconductor types 
are most suitable for us (the W.E. diodep are not so readily available). 


Voltage-type Decoder 

(L. Jedynak) (UNCLASSIFIED) 

The ten-channel, voltage-type decoder under investigation employs 
two identical five-channel stages. The output of the stage which decodes 
the decimal 0-31 binary input from the counter is reduced in amplitude 
and mixed with the output from the other stage. This produces a total 
voltage output corresponding to the decimal 0-1023 binary input. In 
attempts to increase the speed of the decoder it became necessary to 
modify and rebuild the original mixing network to reduce and balance 
out stray capacitances. Preliminary tests have indicated that the 
transistorized decoder will resolve the smallest increment in the binary 
input at counter-trigger-input frequencies well in excess of 500 kilocycles. 


Thesis 

(C. T. Kirk) (UNCLASSIFIED) 

My thesis entitled "Investigation of Semiconductor Devices as 
Oated-Amplifiers for Digital Computers" was submitted to, and accepted 
by, the Electrical Engineering Department on 21 January 1955* 


3.2.2 Magnetic-Core Circuits 
Stepping Registers 
(P. Qrlffith) (UNCLASSIFIED) 

The week of 17-21 was spent in the testing of diodes in single-core- 
per-bit and two-core-per-bit stepping registers (using only one stage). 

The diodes tested (only one of each) were Transitron T-5, S-U8, S-82, 

1N191, and Hughes 1N68A. The 1N191 diode was slightly superior to the 
others, and the Hughes diode seemed to be the least desirable. All the 
other diodes had practically the same characteristics. The number of turns 
on the input winding was varied from one to two times that of the output 
winding of the first core. Diode operation was Independent of the 
number of turns on the input winding of the second core in the two-core- 
per-bit stepping register* however, in the single-core-per-bit stepping 
register this was not true. Pictures were taken to verify these results. 


I 
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(M. Cerler) (UNCLASSIFIED) 

A stepping register can be made by connecting Ramey-type amplifiers 
in series. A circuit of this type can be designed so that it is 
symmetrical with respect to each end. Because of this symmetry, this 
circuit can be used to shift information in either direction. A stepping 
register of this type is essentially a two-core-per-bit stepping register. 
The direction in which the information will propagate is determined by 
the phasing of information pulses with respect to the driving cycle. 
Information can be fed into the register at both ends, but ONE'S will 
cancel each other when they meet. 


3.2.3 Memory 

(W. N. Papian) (UNCUSSIFIED) 

The first tests of our semiautomatic technique for assembling 
61* x 61* unit planes have been encouraging. The first unit took about 
2-1/2 technician days to complete; further refinement of apparatus and 
technique should reduce this time considerably. 

A time schedule is being roughed out for the complete 256 z 256 x 3h 
memory; the terminal date is about 1 year from now. Design goals include 
a 6-to 7-tisec cycle time and no more than about 10 00 cathodes in the 
system. 

Oeorge Hoberg and a delegation from Burroughs visited here. They 
have a government contract to design, construct, and Install two 1*096- 
register, coincident-current core memories of the 20-**sec-speed class. 

The use of core switches and slower (lower current) cores is likely. 


256 x 256 Memory 

(J. L. Mitchell) (UNCLASSIFIED) 

A block diagram of the 256 z 256 memory system has been completed 
and is available as D-L7179. 

Norton Cushman from Sprague Electric spent a day here discussing 
the problem of packaging tape-wound magnetic cores. As soon as more cores 
are available, Sprague will provide us with a number of saiqile packages 
for test and evaluation. 

A proposal which would eliminate 75% of the soldered connections 
in the 256 z 256 plane has been presented by J. Raffel and myself and is 
now under discussion. The main disadvantage of this proposal 1s that we 
would be unable to raster-test completed 61* z 61* modules. 

A plug-in switch which contains 16 switch cores has been constructed 
and is now being evaluated. In this unit, two of the four windings through 
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each core are "sewn" type windings. Preliminary results show that in this 
type of plug-in switch the leakage Inductance is 20£ less than when the 
cores were in individual units. Further tests are in progress. 


X 


Mechanical Design and Layout for 256 x 256 Memory 
(E. A. Quditz) (UNCLASSIFIED) 

IVo 6b x 6k modular planes have been constructed using conventional 
assembly methods. The connections on one have been dip soldered with 
satisfactory results. All of the module frames for the first 256 x 256 
memory plane have been completed, and these will be wired as cores become 
available. 

Final designs have not yet been accepted for either the memory 
mounting hardware or the new plug-in unit and mounting subrack. Proposed 
designs are being studied. 


Memory Test Setup 71 

(E. A. Ouditz) (UNCLASSIFIED) 

The tester is being modified so that single memory planes of any 
size up to 6l» x 61* and any type construction can be plugged in and 
operated. 


s 




Printed Plane (E. A. Quditz) (UNCLASSIFIED) 

Photographic and mechanical registration problems have been overcome, 
and L x L printed planes are being produced in sufficient quantity for 
experiments in dip soldering to proceed. Results to date are satisfactory. 


Printed Wiring Committee 
(E. A. Qudtiz) (UNCLASSIFIED) 

A Lincoln Laboratory Printed Wiring Committee has been established 
as a subcommittee of the Lincoln Standards Committee with E. A. Quditz 
as Chairman. Ihe Conmittee is dedicated to the advancement of printed- 
wiring techniques throughout the Laboratory. Questions or comments on 
the subject may be directed to E. A. Quditz. 


Core Memory with External Selection 
(S. Bradspies) (UNCLASSIFIED 

The thesis, for the Master of Science Degree, was delivered to the 
Electrical Engineering Department. It is entitled "A Magnetic-Core Memory 
With External Selection." 
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Memory Plane With External Selection 
(D. H. Ellis) (UNCLASSIFIED) 

A test is in progress to determine the effect of high-speed 
switching on the output of a memory core. 

Another test is being made to determine the optimum size of the 
switch and memory cores and the corresponding value of loop resistance. 
Within the next biweekly period. General Ceramics will provide us with 
cores of lower Sy. This should help solve the problem of excessively 
large driving currents. 


Transistor Sense Amplifier 
(F. W. Series) (UNCIASSIFIED) 

I have been experimenting with transistor difference amplifiers, 
primarily using surface-barrier transistors. These amplifiers seem to be 
fairly satisfactory for amplifying l-Hisec pulses. Delay time is less 
than 0.1 microsecond. 7oltage gain per stage is about ten. The major 
problem encountered thus far has been d-c unbalance* feedback circuitry 
is being investigated as a possibility for counteracting this unbalance. 


3.2.b Systems 

3.2.L.1 Systems Design 

(J. W. Forgie, N. L. Daggett) (UNCIASSIFIED) 

We have been Investigating a counter system which uses double-rank 
flip-flops but time-shares one rank so that only one row of noncomplementing 
flip-flops is required per counter. We investigated this primarily to make 
sure there is no easy way to avoid Increasing the number of components 
in a double-rank system. Although this system does not require doubling 
the number of flip-flops, it needs too many additional gates to be worth¬ 
while. 


I 
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IV - CENTRAL SERVICES 

l*.l Material Requirements & Stock 
(H. B. Morley) (UNCLASSIFIED) 

Division 1 Stock Control has asked us to prepare inventory cost 
figures to include: 

1. Cost of current inventory of Division 6 component stocks; 

2. Cost of 1 year's supply of Division 6 standard components. 
This work will be completed about 2 February. 


I 




l*.2 Engineering Services 
L.2.1 Components 

(R. J. Biagiotti, H. W. Hodgdon, C. Morrione, B. B. Paine) 
(UNCLASSIFIED) 

Two members of the Components Section (Paine and Morrione) 
attended a RETMA Committee Meeting and the Symposium on Printed Circuits 
in Philadelphia on 19-21 January. A trip report will be written. 

The tabulation of Incoming inspection data on IBM cards has 
progressed to a point where it can be demonstrated that this is a practi¬ 
cal method of extracting useful information from the data. 

The equipment arrangement in the Components Section Laboratory 
has been changed again for more convenient use of available space. 


I*.2.2 Test Equipment 

Test Equipment Headquarters 

(A. Bills, L. Sutro) (UNCLASSIFIED) 

The packaging of portable supplies to provide all laboratory 
voltages has been Improved. In the past all of the laboratory voltages 
except +10-V have been supplied by a 250-lb Burroughs type 9101A. The 
♦10-v has been supplied by a 25-lb P-1 supply. The combination made an 
awkward unit to move about. Now the P-1 will be dispensed with and the 
♦10-v obtained from a bleeder across +90-v supply in the large unit. 
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L.2.3 Mechanical Engineering 

(L. B. Smith, A. R. Smith, L. B. Prentice) (UNCLASSIFIED) 

Jigs and flxures have been developed which reduce the wiring 
time of a 61i x 61i memory plane from 30 hours to about 15. By properly 
improving techniques In the use of these aids, a 6L x 61* modular plane 
can be wired in one day. 

L.2.L Power 

(R. Jahn) (UNCLASSIFIED) 

The present a-c lab power for Room 10-397 at MIT is inadequate. 
New 30-amp lines will be installed during the next biweekly period. 




<• 
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1*.3 Drafting 

(A. M. Falcione) (UNCLASSIFIED) 

There have been occasions when it would have been desirable to 
record and index some important magazine article, outside printed document, 
or letter, in much the same manner as our Memoranda and Reports are done. 
This method allows rapid identification and access to reproducible copies. 

In order to incorporate such miscellaneous data as part of our 
official documents for future reference, a new numbering system is being 
established for this data, starting with Document #1. All data to be re¬ 
tained for access of Laboratory personnel will be turned in to Diana Helwig 
in the Document Room who will stamp each item in the upper right-hand comer 
with the following: 

LL Dlv. 6 
DR-#1 

The article will be photographed for Multilith reproduction, and copies 
will be kept on file. This system will be especially useful for release 
of specifications for the duplex Central. An accessions list of miscellan¬ 
eous documents will be Issued periodically. 

This subject will soon be covered in greater detail in a memo¬ 
randum. 


I 
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L.L Administration and Personnel 
ij.l».l Staff 

(J. C. Proctor) (UNCUSSIFIED) 

John N. Ackley is a new staff member in Group 6L. He will re¬ 
ceive his BA from MIT in February of this year. Until recently he was 
employed as a part-time student by the Laboratory. 

Howard Rundquist is a new staff member assigned to Group 6L. 

He received his BA from Gustavus Adolphus College and has had 3 years' 
experience in the Navy. 

L.L.2 Non-Staff 

New Personnel 

(R. A. Osborne) (UNCUSSIFIED) 

Annabelle Eknoian and Harvey K. Segal are new members of the 
Drafting Department. 

Paul Guinard has joined Group 61 as a Computer Operator. 

Regina Murphy is a new secretary in Group 61. 

Terminations 

(R. A. Osborne) (UNCUSSIFIED) 

Donald Dewey (Military Leave) 

Pauline Cochary 
Maureen Meade 

George Smith (Military Leave) 

Robert Sullivan 

Open Requisitions 

(R. A. Osborne) (UNCUSSIFIED) 

1 Clerk Group 60 

1 Electronic Layout Draftsman Group 60 
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1 Ozalid Operator 
1 Clerk-Typist 
1 Multilith Operator 
1 Technical Assistant 


Group 60 
Group 62 
Oroup 60 
Group 61 
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(D. B. Helvig) (CONFIDENTIAL) 


Die following documents were published by Division 6 or received 
firom IBM during the period 17 - 21 January 1955* 

Division 6 Reports 
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NO. 


AUTHOR 

6M-32L7 

R. 

Gould 

6M-3251 

S. 

Dodd 

6M-3252 

N. 

Menyuk 

6M-3261 

R. 

Mayer et al. 

6M-3280 

E. 

Wolf 

6M-3287 

■ _ .. _ 

6M-3302 

J. 

C. Proctor 

6M-330L 

V. 

dark et al. 

6H-3305 

H. 

Boyd 

- 

A. 

Heineck 

6M-3306 

C; 

Gmudette 

6M-3307 

C. 

Watt 

6M-3308 

R. 

Walquist 

&4-331D 

H. 

Kirshner 

6M-3312 

E. 

McVicar 

6M-331L 

A. 

Smalley 

6M-3316 

K. 

Olsen 

6M-3317 

W. 

Canty et al. 

6M-331B 

A. 

Heineck 

- 

H; 

Boyd 

6M-3319 

H. 

Ziegler 

6M-3320 

H. 

Benlngton 
et al. 

6M-3321 

R. 

Davis 

6M-3323 

V. 

Clark et al. 

6M-332J* 

D. 

Brown 

6M-3325 

A. 

Smalley 

6M-3326 

Ji 

Crane et al. 

6M-3327 

D. 

Israel 

6M-3332 

s. 

Thompson 


TITLE 


CIS. 

D 

U 

U 


Maintenance Planning for Duplex Central 
IBM Retrofit Program for AN/FSQ-7 
Paramagnetic Behavior of Ferrites Containing 
Two Kinds of Magnetic Ions 
Formation and Plans of the logical Services C 
Committee 

General Considerations of the Radar Data C 

Input Problem with Applications to the 1951 CCS 
Biweekly Report for lli January 1955 C 

SA® System Meeting, Jan. 17, 1955 U 

Announcement of Auxiliary Memory Meeting U 

Proposed Changes for XD-1 Drum System U 

Proposal for XD-1 Utility Program U 

Air Force Joint Coordination Meeting at IBM U 
on Jan. 13, 1955 

Installation Schedule for XD-1 Auxiliary and U 
Situation Display Consoles 
Ordering Procedure for XD-1 Telephone Service U 

Lincoln-Proposed Schedule Modifications C 

Covering P-Month Period for Installation 
and Test of First Direction Center 
Group 61 Mission Specifications for Live Training 
Tests on 25 Jan. 1955 U 

Transistor Circuits for Driving Coincident 

Current Memories U 

Evaluation Tests on the XD-1 Central Conputer U 
Proposed Changes for XD-1 Drum System, Part II U 

Maintenance Testing of Duplex Pluggable Units U 
Equipment Allocation and Layout for XD-1 Auxiliary 
Cbnsoles and Wing Units * C 

Monthly Operations Schedule (MOB) 2-55 for Feb. C 
Results of Auxiliary Memory Meeting of 21 Jan. U 
SAGE System Meeting of Jan. 10, 1955 C 

Op. 61 Mission Specifications (9-55) for 

Simulated Draining Mission on 27 Jan. 1955 U 
Central Computer Evaluation, Feb. Hi - 28, 1955 U 
Proposal for Documentation of Test Program C 
AetivibrA) 

Central Cefe^Vsr Evaluation, Feb. 28 - March 11,U 
1955 (Ho. 2) 
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IBM Documents 


NO. 


AUTHOR 

IBM-675 

M. 

Collins 


V. 

Slagle 

mu-676 

J. 

Anderson 

IBM-677 

R. 

W. 

C.mr^ wgh— 

Rooney 

IBM-678 


- - - 

iai-679 

R. 

W. 

Cunningham 

Rooney 

IBM-680 

J. 

Carlson 

IBM-681 

R; 

Pfaff 

IBM-682 

W. 

Slagle 

IBM1^83 


- - - 


TITLE CLS. 


Standard Pulse Switching Through Wire Contact D 
Relays 

Description of the Flip-Plops to be Used in the 
Production Machine U 

Prototype Central Computer System-Logical, U 

Unit and Drawing Nos. 

AN/FSQ-7 Biweekly Progress Report 
Prototype Drum System-Logical, Unit and 
Drawing Nos. 

Marginal Checking Back Panel Siring and 
Intermodule Cabling 

Progress Report on Maintenance Programs 
The Kissing Pulse Detector 
AN/FSQ-7 Engineering Progress Report 


NOTICE 

Ih order to have central records on the H94 material available at 
Lincoln, it is requested that any documents received by any Division 6 staff 
be reported to the Document Room to be assigned a number. All that is 
requested*is that D. Helwig, ext. 806, be notified upon receipt of IBM 
document*. 
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